Inspired in the Standard Model of Elementary Particles, the Einstein Yang-Mills Higgs action with the Higgs field in the SU(2) representation was proposed in Class. Quantum Grav. 32 (2015) 045002 with the purpose of giving account of the dark energy phenomenon in a very economical way and within a particle physics context. We revisit this action emphasizing in a very important aspect not sufficiently explored in the original work and that substantially changes its conclusions. This aspect is the role that the Yang-Mills Higgs interaction plays at fixing the gauge for the Higgs field, in order to sustain a homogeneous and isotropic background, and at driving the late accelerated expansion of the Universe by moving the Higgs field away of the minimum of its potential and holding it towards an asymptotic finite value. We analyse the dynamical behaviour of this system and supplement this analysis with a numerical solution whose initial conditions are in agreement with the current observed values for the density parameters. This scenario represents a step towards a successful merging of cosmology and well-tested particle physics phenomenology.
I. INTRODUCTION
The nature of the late accelerated expansion of the Universe is one of the most important, difficult, and fundamental problems in Physics. Discovered in 1998 by a couple of supernova projects [1, 2] , the present accelerated expansion of the Universe resurrected the Einstein's "biggest blunder" and has consolidated [3] as a key element in the best cosmological description of our Universe: the Λ Cold Dark Matter (ΛCDM) model (also known as the Standard Cosmological Model) [4, 5] . Although Λ, the cosmological constant, is a very simple and efficient element that can drive the present accelerated expansion of the Universe, it looked ugly and incomprehensible to Einstein and, indeed, any attempt to describe its nature as the vacuum energy density in a particle physics context has badly failed [4, 6] . The profuse search for alternatives to the cosmological constant has basically split into two categories: the introduction of non-standard forms of matter and modifications to the Einstein gravity. The former implies some violation of the energy conditions while the latter has been recently under observational pressure [7] [8] [9] . In contrast, little has been done in the search for a mechanism that mimics the cosmological constant while involving standard forms of matter that minimally couple to the gravity described by General Relativity. Inspired in the Standard Model of Particle Physics (SM) (see, for example, Refs. [10, 11] ), M. Rinaldi introduced the Einstein Yang-Mills Higgs action in Ref. [12] , arguing that a late period of accelerated expansion was possible due to the complex doublet nature of the Higgs field, charged under the SU(2) gauge symmetry 1 . In summary, Rinaldi showed that, when considering the effect of gravity, the Higgs complex field rotates about the axis of the Mexican hat potential, away from the minimum of its potential but slowly chasing it, giving way to an slowly-varying effective cosmological constant much in the same way as in the "spintessence" scenario [15] . Despite the fact that the Yang-Mills fields, charged under SU(2), were considered, Rinaldi neglected 1 It is worth stressing that this Higgs is not the one of the SM whose discovery in 2012 was reported in Refs. [13, 14] .
the interaction between them and the Higgs field, arriving to the conclusion that the former behaved as a pure radiation fluid. Later on, in Ref. [16] , the same author took into account such an interaction, but this time in the SO(3) representation for the Higgs field, arriving to similar conclusions as in Ref. [12] 2 . Our purpose in this paper is to seriously consider this interaction in the SU (2) representation for the Higgs field and determine the extent to which it affects the dark energy mechanism. The layout of this paper is the following: in Section II, we will present the Einstein Yang-Mill Higgs action with the Higgs complex field in the SU (2) representation and show that the interaction between the Yang-Mills fields and the Higgs field cannot be neglected since it has very important effects that substantially change Rinaldi's conclusions; in Section III, the respective equations of motion will be derived; in Section IV, a dynamical system analysis will be performed with the purpose of obtaining the main qualitative features of the time evolution in this scenario; this analysis will be complemented in Section V with a numerical solution whose initial conditions are in agreement with the present observed values of the density parameters; just before finishing, some implications for the particle physics phenomenology will be discussed in Section VI; finally, our conclusions will be presented in Section VII.
II. IMPORTANCE OF THE YANG-MILLS HIGGS INTERACTION
The Einstein Yang-Mills Higgs action [12] borrows some elements from the SM (see, for example, Refs. [10, 11] ) such as the SU(2) gauge invariance -and, therefore, the existence of three gauge bosons -and the presence of a Higgs complex doublet. It also involves noninteracting radiation and matter fluids, and the gravity is described by the General Relativity. Its action is given by
where g is the determinant of the space-time metric, m P is the reduced Planck mass, R is the Ricci scalar, F a µν is the non-Abelian gauge field strength tensor defined by
A a µ representing the vector fields, γ being the SU(2) group coupling constant, and abc being the three-dimensional 2 A careful analysis of Ref. [16] shows that its assumption of a homogeneous and isotropic background is incorrect, the latter being described by an axisymmetric Bianchi I metric at best (M. A. Álvarez, Y. Rodríguez and M. Rinaldi, private communications).
Levi-Civita symbol, D µ is the gauge covariant derivative defined by
∇ µ being the space-time covariant derivative and σ c denoting the Pauli matrices, Φ is the Higgs complex doublet described as
φ 1 , φ 2 , ψ 1 and ψ 2 being real scalar fields, V (Φ 2 ) is the usual Higgs Mexican hat potential given by
λ being the quartic coupling constant and Φ 0 denoting the Higgs field configuration at the minimum of its potential, and L r , L m are the Lagrangian densities for the radiation and matter fluids respectively. Greek indices run from 0 to 3 and denote space-time components, and latin indices run from 1 to 3 and denote SU(2) gauge components.
As is well known, our Universe is highly homogeneous and isotropic [5] , which allows us to describe it at the background level by the Friedmann-Lemaitre-RobertsonWalker (FLRW) metric which in Cartesian coordinates reads as
where a(t) is the expansion parameter as a function of the cosmic time t. Such a configuration requires a homogeneous arrangement of fields and an isotropic energymomentum tensor. The latter is defined as
where
and g µν is the FLRW metric.
From the definition in Eq. (7), it is obvious that the second term on the right member of the equation vanishes for µν = µi, with µ = i, i.e., this term neither contributes to the momentum density nor to the anisotropic stress. What it is not obvious is whether the first term on the right member of the equation contributes to these physical quantities. A simple but delicate calculation shows that this first term is given by
where the round brackets enclosing space-time indices mean a standard symmetrization:
A close examination of the ij components reveals that the only way to avoid anisotropic stress, assuming isotropic radiation and matter fluids, is by employing the "cosmic triad" configuration 3 for the gauge fields:
In fact,
when the cosmic triad is employed. However, we see that this is insufficient to avoid a contribution to the momentum density:
The origin of this contribution is, clearly, the interaction between the Yang Mills fields and the Higgs field and, since it imposes severe restrictions on the Higgs doublet, it cannot be neglected as was done in Ref. [12] . Such restrictions are the following:
which are equivalent tȯ
Thus, the additional condition to avoid an anisotropic energy-momentum tensor is to fix the gauge so that
with φ being a real scalar field 4 . This conclusion is clearly at odds with the claims in Ref. [12] since any evolution of the Higgs field that involves a rotation around the axis of the Mexican hat potential, as in the spintessence model [15] , will immediately produce a huge amount of anisotropy in disagreement with observations.
It is worth stressing that if it were not for the presence of the gauge fields and their interaction with the Higgs field, the energy-momentum tensor would be isotropic no matter the chosen gauge for the Higgs field. In connection with this, we know that there are no preferred directions associated to scalar fields, so that cosmological models based solely on homogeneous versions of them always produce both background and statistical isotropy 5 . In contrast, it is clear that vector fields enjoy inherent preferred directions, so that cosmological models based solely on them produce a huge amount of both background and statistical anisotropy unless the cosmic triad configuration is employed; this is the case of models like vector inflation [22] , and gauge-flation [23, 24] .
Will this conclusion throw away the possibility of a dark energy mechanism for the Einstein Yang-Mills Higgs action? The answer is no, as we will see in the following sections.
III. EQUATIONS OF MOTION
Once the cosmic triad configuration, as in Eq. (10), has been employed and the gauge fixing for the Higgs field, as in Eq. (15), has been adopted, the gravitational field equations in the FLRW background are the following:
where H ≡ȧ/a is the Hubble parameter and ρ r , ρ m are the energy densities of the radiation and matter fluids respectively. These equations are supplemented by the field equations of motion obtained by varying the action with respect to A a µ and Φ and replacing the field configurations and the FLRW metric:
One of these four equations is redundant but, nevertheless, keeping the four equations will be useful for the construction and analysis of the autonomous dynamical system in the following section.
IV. DYNAMICAL SYSTEM ANALYSIS
With the purpose of analyzing the dynamical behaviour of the physical quantities in this scenario, we can construct an autonomous dynamical system by defining the following dimensionless dynamical quantities:
Thus, the Friedmann equation in Eq. (16) becomes the constraint equation
from which we can write the m variable as a function of the other variables. Exchanging the cosmic time by the number of e-folds N defined by dN = Hdt, and taking into account Eqs. (17) - (21), we can write the evolution equations for each independent dimensionless variable as follows:
where a prime means a derivative with respect to N , q ≡ −äa/ȧ 2 is the deceleration parameter which is given by
and α is the positive dimensionless constant defined by α ≡ λ/2γ 2 . This autonomous dynamical system is extremely similar to the one obtained by Rinaldi in Ref. [16] where he studied the Einstein Yang-Mills Higgs action with the Higgs field in the SO(3) representation; however, the conclusions obtained in this section differ a little from his. The following list shows the critical manifolds and critical points of the system and gives a discussion about each of them (the complete list of the respective eigenvalues and eigenvectors is shown in the Appendix). But, before that, it is important to notice that, although the variables in Eq. (20) are the ones that describe the dynamical system, the actual quantities we are interested in are the physical ones, i.e., the physical vector field f /a, its speed (f /a) , the Higgs field φ, its speed φ , and the deceleration parameter q (already shown in Eq. (29)):
• First critical manifold:
For this manifold, q = 1, which means radiation domination. This radiation can be pure or dark 6 , depending on the values of x and y. From the eigenvalues and eigenvectors, we can only conclude that the manifold is a saddle and that the Higgs field is evolving in a decelerated way since z = 0 is a z-direction attractor.
• Second critical manifold:
. This is a submanifold of the first one, for y = 0. However, we can extract a bit more of information from it since l = 0 is, explicitly, a l-direction repelent. For this manifold, q = 1, which means radiation domination. This radiation can be pure or dark, depending on the value of x. From the eigenvalues and eigenvectors, we can conclude that the manifold is a saddle, that the Higgs field is evolving in a decelerated way since z = 0 is a z-direction attractor, and that the physical vector field starts with a large value but decreases in a decelerated way (in magnitude).
• Third critical manifold:
For this manifold, q = 1, which means radiation domination. This radiation can be pure or dark, depending on the value of x. From the eigenvalues and eigenvectors, we can conclude that the manifold is a saddle, that the Higgs field is evolving in a decelerated way since z = 0 is a z-direction attractor, and that the physical vector field approaches a constant value, √ 2xm P , because its speed approaches zero in view that l = 1/x is a l-direction attractor.
• Fourth critical manifold:
For this manifold, q = 1, which means radiation domination. This radiation cannot be pure on the manifold, but it can be pure or dark in its surroundings. From the eigenvalues and eigenvectors, we can conclude that the manifold is a saddle and that the Higgs field is evolving in a decelerated way since z = 0 is a z-direction attractor.
• First critical point:
For this point, q = 0, which means a transition from deceleration to acceleration. From the eigenvalues and eigenvectors, we can conclude that the point is a saddle, that the Higgs field is evolving in a decelerated way since z = 0 is a z-direction attractor, and that the radiation, pure and dark, is decreasing since x = 0, y = 0, and r = 0 are attractors in the x direction, the y direction, and the r direction respectively.
• Second critical point:
For this point, q = 2, which means domination of the Higgs kinetic energy, what is called "kination".
From the eigenvalues and eigenvectors, we can conclude that the point is a repelent, that the Higgs field is growing in a decelerated way because, initially, z = 1, it being a z-direction repelent, that the radiation, pure and dark, does not exist initially but it starts growing because, initially, x = 0, y = 0, and r = 0, they being repelents in the x direction, the y direction, and the r direction respectively, and that the physical vector field starts with a large value because, initially, l = 0, it being a l-direction repelent, but decreases in a decelerated way (in magnitude) because, initially, l = 0.
• Third critical point:
For this point, q = −1, which means dark energy domination. This, in turn, implies that the Hubble parameter is almost constant in the surroundings of the point. Thus, from the eigenvalues and eigenvectors, we can conclude that the point is an attractor in the {x, y, w, z, v, r} space, which is what matters when calculating the deceleration parameter. We can also conclude that the Higgs field approaches a constant value, because v = 1 is a v-direction attractor, but it does it in a decelerated way, because z = 0 is a z-direction attractor, that the radiation, pure and dark, approaches zero because x = 0, y = 0, and r = 0 are attractors in the x direction, the y direction, and the r direction respectively, and that the physical vector field approaches zero, because y = 0 is a y-direction attractor, but it does it in a decelerated way (in magnitude) because x = 0 is a x-direction attractor while l = 0 is a l-direction repelent.
• Fourth critical point:
For this point, q = 1, which means radiation domination. This radiation cannot be pure in the point but can be pure or dark in its surroundings. From the eigenvalues and eigenvectors, we can conclude that the point is a saddle, that the Higgs field is evolving in a decelerated way since z = 0 is a zdirection attractor, and that the physical vector field starts with a large value because, initially, l = 0, it being a l-direction repelent, but decreases in a decelerated way (in magnitude) because, initially, l = 0 and x = 1, the latter being a x-direction repelent.
• Fifth critical point:
For this point, q = 1/2, which means matter domination. From the eigenvalues and eigenvectors, we can conclude that the point is a saddle, that the Higgs field is evolving in a decelerated way since z = 0 is a z-direction attractor, that the radiation approaches zero because x = 0, y = 0, and r = 0 are attractors in the x direction, the y direction, and the r direction respectively, and that the physical vector field starts with a large value because, initially, l = 0, it being a l-direction repelent, but decreases in a decelerated way (in magnitude) because, initially, l = 0.
• Sixth critical point:
For this point, q = 1, which means radiation domination. From the eigenvalues and eigenvectors, we can conclude that the point is a saddle, that the Higgs field is evolving in a decelerated way since z = 0 is a z-direction attractor, and that the physical vector field approaches − √ 2m P because l = −1, is a l-direction attractor.
• Seventh critical point:
For this point, q = 1, which means radiation domination. From the eigenvalues and eigenvectors, we can conclude that the point is a saddle, that the Higgs field is evolving in a decelerated way since z = 0 is a z-direction attractor, and that the physical vector field approaches √ 2m P because l = 1, is a l-direction attractor.
Notice that neither the critical points nor the stability criteria depend on the value of α.
V. NUMERICAL SOLUTION
We will now proceed to present a numerical solution whose initial conditions are in agreement with the present observed values for the density parameters (see Refs. [5, 25] ). We know that, today, the pure radiation den-sity parameter defined as Ω r ≡ ρ r /3m 
We also know, from the previous section, that the final stage of the evolution of the Einstein Yang-Mills Higgs system is the dark energy dominated period (third critical point) where the energy budget is dominated by the Higgs potential energy, parameterized by the dimensionless variable v. Thus, and having in mind the constraint equation in Eq. (21), we have chosen the following initial conditions for the other dimensionless variables (except l) that characterize the system under study:
Finally, we have learned from the previous section that the first stage of the evolution of the Einstein Yang-Mills Higgs system is the kination dominated period (second critical point) where l = 0 is a l-direction repelent (a l-attractor towards the past). Therefore, we have chosen
We have numerically solved the system of equations given by Eqs. (22)-(28) assuming a realistic value for the α parameter, α = 1 8 ; we have checked, however, that numerical solutions are highly insensitive to a very wide range of values for α. This allows us to plot the evolution of the deceleration parameter q and the effective equation of state parameter ω eff given by ω eff = (2q − 1)/3; such plots are shown in Fig. 1 . As observed, the system exhibits four stages of evolution: the kination dominated period, the radiation dominated period, the matter dominated period, and, finally, the dark energy dominated period. Except for the first one, the other periods and their relative order are in agreement with the standard cosmology (see Ref. [25] ). Regarding the qualitative behaviour discussed in the previous section, we can conclude that, with the realistic initial conditions given by Eqs. (34)-(35), the system does not approach enough to the first critical point (transition from deceleration to acceleration). We can also confirm that the kination dominated period is an attractor towards the past (a repelent), the radiation and matter dominated periods are metastable (saddle), and the dark energy dominated period is an attractor. The evolution of the density parameters for 7 The subindex 0 means that the corresponding quantity is evaluated today. 8 This is the order of magnitude obtained when calculating α in the SM. radiation, Ω r , for matter, Ω m , and for dark energy, Ω DE , this latter defined as Ω DE ≡ 1 − Ω r − Ω m , is presented in Fig. 2 . As we can see, the dark components (Yang-Mills + Higgs) support the kination dominated period in early times as well as the dark energy dominated period in the present and future. It is worth pointing out that the behaviour in this plot is consistent with the redshift at the matter-radiation equality, z req = 3390 [4, 5, 25 ]. Let's analyze now each one of the relevant periods discussed above. 
A. The kination dominated period
This period runs from early times to N −20 and corresponds to the second critical point. The evolution of the physical variables presented in Eqs. (30) -(33) is shown in Fig. 3 . The Higgs field grows in a decelerated way while the vector field decreases from a huge value in a decelereated way (in magnitude). Such behaviour is in agreement with that obtained and described in the previous section.
B. The radiation dominated period
This period runs from N −20 to N −8 and corresponds to either the first or second manifold. The evolution of the physical variables presented in Eqs. (30) -(33) is shown in Fig. 4 . As in the kination dominated period, the Higgs field grows in a decelerated way; regarding the physical vector field, it continues decreasing in a decelereated way (in magnitude). Such behaviour is in agreement with that obtained and described in the previous section. Fig. 5 . The Higgs field still grows in a decelerated way but very slowly because it has almost reached its asymptotic value (that is the reason why the Higgs field plot is not shown in Fig. 5 ). In the meantime, the vector field continues decreasing in a decelereated way (in magnitude). Such behaviour is in agreement with that obtained and described in the previous section.
D. The dark energy dominated period
This period runs from N −0.3 onwards and corresponds to the third critical point. The evolution of the physical variables presented in Eq. (30) and Eqs. (32) - (33) is shown in Fig. 6 . The Higgs field has almost reached its asymptotic value, still growing in a decelerated way while the vector field continues decreasing in a decelereated way (in magnitude) towards its asymptotic value (zero). Such behaviour is in agreement with that obtained and described in the previous section.
E. Global evolution
We can take a global look at the evolution of the physical quantities described in Eqs. (30) -(33) (see Fig. 7 ). We can conclude that the Higgs field moves away from the minimum of its potential towards an asymptotic finite value, being hold by its interaction with the Yang-Mills
FIG. 5. Evolution during the matter dominated period (fifth critical point). Plots a), b), and c), show the Higgs speed, the physical vector field, and its speed respectively. The evolution of the Higgs field is not presented since, by this stage, it has almost reached its asymptotic value. The behaviour is in agreement with that obtained and described in Section IV via dynamical systems.
FIG. 6. Evolution during the dark energy dominated period (third critical point). The behaviour is in agreement with that obtained and described in Section IV via dynamical systems. 
Global evolution of the Einstein Yang-Mills Higgs system. The Higgs field moves away from the minimum of its potential, being hold towards an asymptotic finite value by its interaction with the Yang-Mills fields. The physical vector field, which represents the Yang-Mills fields, starts from a huge value and decreases towards zero, it being its asymptotic value. It is the interaction between these two types of fields that lifts the Higgs field and keeps it away from its minimum. This, in turn, produces the dark energy dominated period.
fields which do not allow it to roll down the Mexican hat potential. (see Fig. 7a ); of course, since it is approaching an asymptotic value, its movement is decelerated (see Fig. 7b ). In contrast, the physical vector field, which represents the Yang-Mills fields, starts from a huge value and decreases towards zero, it being its asymptotic value (see Fig. 7c ); its movement, of course, is decelerated (in magnitude) (see Fig. 7d ).
VI. SOME IMPLICATIONS FOR PARTICLE PHYSICS
We have discovered that the Higgs field in this scenario is not in the minimum of its potential but is hold towards a finite asymptotic value φ asymp . Thus, its mass today as well as the Yang-Mills fields' receive a contribution which is proportional to φ asymp . Moreover, in contrast to the SM, the Yang-Mills fields in this scenario do get vacuum expectation values, so the Higgs mass and theirs also receive a contribution which is proportional to f 0 /a 0 . Let's remember that, in the SM, the Higgs mass m φ is proportional to the quartic coupling constant λ whereas the Yang-Mills fields' m Aµ is proportional to the SU(2) group coupling constant γ through the following relations that involve the vacuum expectation value of the Higgs field φ 0 [10, 11] :
In the present scenario:
where, according to Figs. 7a and 6b, φ asymp ≈ 18m P and f 0 /a 0 ≈ 10 7 m P . On the other hand, from the dimensionless parameters in Eq. (20), we can obtain an expression for the Hubble parameter:
which can be used in conjunction with the measured value for the Hubble parameter today H 0 ∼ 10 −61 m P [5] and the numerical results for the evolution of H/γ presented in Fig. 8 , to obtain γ ∼ 10 −84 . The present value of the Yang-Mills fields A a µ is then m Aµ ∼ 10 −77 m P ∼ 10 −50 eV. As happened in the SM before the Higgs detection at the Large Hadron Collider in 2012 [13, 14] , the present value of the Higgs mass in this scenario is unknown since α is a free parameter that, in addition, contributes in a negligible way to the numerical results as reported in Section V.
There are at least two ways of interpreting these results: either 1. the extremely low value for γ is a manifestation of the unsolved cosmological constant problem [6] so that the scenario discussed in this paper is just a 'rephrasing' of such a difficult and fundamental problem in a more comprehensive particle physics context 9 , or 2) this scenario is promising but requires some modification in order to have interactions beyond gravity between the A a µ and φ and the particles of the SM, and a mass value for the A a µ not so extremely low so that it can be scanned in future particle physics experiments.
VII. CONCLUSIONS
The origin and nature of the dark energy have been elusive for physicists during two decades. Most of the research has been concentrated either, in implementing a non-standard matter content (that violates the energy conditions) or in modifying the Einstein gravity. M. Rinaldi's idea [12] of studying the role of the Higgs field 9 It is very suggestive, however, that quadratic radiative corrections proportional to γ do not enter in conflict with the measured value of Λ. and the Yang-Mills fields in a SM-like action with Einstein gravity is very clever since it avoids the usual ways of research in the dark energy subject while feeding the analysis with well established and tested ideas from particle physics. We have shown that the interaction between the Higgs field and the YangMills fields is fundamental for the success of this scenario, it being the key element that drives the late accelerated expansion of the Universe. Such an interaction is so important that, despite the fact that the Higgs field is a scalar and the Yang-Mills fields are in the cosmic triad configuration, the setup is highly anisotropic unless the gauge for the Higgs field is fixed so that the latter moves along a straight direction in the field space. There can be no rotation around the axis of the Mexican hat potential and, therefore, this scenario differs completely from the "spintessence" one (see Ref. [15] ). The usual stages in the evolution of the postinflationary universe are successfully reproduced, namely the radiation, matter, and dark energy dominated periods. However, a new one, an early kination dominated period, is also obtained which implies that some modification of the scenario is required in order of replacing such a period with a primordial inflationary one. In addition, it is desirable that such a modification can explain the origin and nature of the dark matter and that implements interactions between the visible sector and the new one described in this paper, beyond the gravitational one, that allows us to test this scenario both from astronomical observations and in particle physics experiments. We think this scenario represents a step towards a successful merging of cosmology and well tested particle physics phenomenology.
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Appendix: Complete list of eigenvalues and eigenvectors for the critical manifolds and critical points 10 First critical manifold: w = 0, z = 0, v = 0, r = 1 − x 2 − y 2 , l = 0.
• 2, {0, 0, 0, 0, 1, 0, 0},
• -1, {0, 0, 0, 1, 0, 0, 0}, • 0, {-x 2 , 0, 0, 0, 0, x 3 / √ 1 − x 2 , 1},
• -1, {0, 0, 0, 0, 0, 0, 1},
• -1, {0, 0, 0, 1, 0, 0, 0},
• 1, {-2x 2 , 0, 0, 0, 0, -2x √ 1 − x 2 , 1},
• 2, {0, 0, 1, 0, 0, 0, 0},
• 2, {0, 1, 0, 0, 0, 0, 0}. 10 In each item, the first number is the eigenvalue whereas the arrangement of numbers inside the curly brackets corresponds to the respective eigenvector.
Fourth critical manifold: y = √ 1 − x 2 , w = 0, z = 0, v = 0, r = 0, l = 0.
• -1, {0, 0, 0, 1, 0, 0, 0}, • - 
